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Abstract The Friend to Friend plus Patient Navigation
Program (FTF+PN) aims to build an effective, sustainable
infrastructure to increase breast and cervical screening rates
for underserved women in rural Texas. The objective of this
paper is to identify factors that (1) distinguish participants who
chose patient navigation (PN) services from those who did not
(non-PN) and (2) were associated with receiving a mammo-
gram or Papanicolaou (Pap) test. This prospective study ana-
lyzed data collected from 2689 FTF+PN participants aged 18–
99 years from March 1, 2012 to February 28, 2015 who self-
identified as African American (AA), Latina, and non-
Hispanic white (NHW). Women who were younger, AA or
Latina, had less than some college education, attended a FTF+
PN event because of the cost of screening or were told they
needed a screening, and who reported a barrier to screening
had higher odds of being a PN participant. Women who were
PN participants and had more contacts with program staff had
greater odds of receiving a mammogram and a Pap compared
with their reference groups. Latina English-speaking women
had lower odds of receiving a mammogram and a Pap com-
pared with NHW women and Latina Spanish-speaking

women had higher odds of receiving a Pap test compared with
NHW women. Women with greater need chose PN services,
and PN participants had higher odds of getting a screening
compared with women who did not choose PN services.
These results demonstrate the success of PN in screening
women in rural Texas but also that racial/ethnic disparities in
screening remain.
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Introduction

Racial/ethnic minority and rural women experience lower
screening rates and delays in mammograms and Papanicolaou
(Pap) tests compared to non-Hispanic white (NHW) women
and urban residents leading to a greater cancer burden for these
individuals [3, 9]. Diagnostic and therapeutic delays may lead to
greater treatment difficulty and increased cost for both the indi-
vidual and healthcare system as breast is the leading and cervical
is the fourth leading cancer diagnosis among women nationally
and in Texas [24]. Early detection of breast and cervical cancer
through screening may improve survival and decrease mortality
rates by detecting malignancies at a noninvasive stage, resulting
in more successful treatment [6]. As a result, improving the
well-being of underserved communities by reducing the impact
of these cancers for minority and rural women remains a priority
for policy makers, researchers, and clinicians [18].

Researchers have developed interventions aimed at im-
proving screening rates for racial/ethnic minority and rural
women through health education and patient navigation
(PN) [19, 1]. PN, an evidence-based practice within the cancer
care continuum and other diseases, is a patient-centered
healthcare delivery model that utilizes trained lay navigators
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to integrate a fragmented system of care in order to reduce
barriers to timely care for individuals and subsequently reduce
disparities for population groups [13].

The objective of this paper is to evaluate programmatic
outcomes of a health education and PN intervention for
rural women in Texas by identifying sociodemographic
and other screening-related factors that (1) distinguish par-
ticipants who chose PN services from those who did not
(non-PN) and (2) were associated with receiving a mam-
mogram or Pap test.

Intervention

In 2010, the Texas A&M AgriLife Extension Service was
awarded outreach education funding by the Cancer
Prevention Research Institute of Texas (CPRIT) to adapt the
evidence-based program, Friend to Friend (FTF) in rural and
border counties in Texas [23]. FTF consists of Bpink parties^
targeting an audience of lower income, un-/underinsured
women aged 40+ who may be disabled, self-employed, and/
or have limited English proficiency (LEP).

The CPRIT funding supported hiring four, full-time
equivalent regional cancer prevention specialists to work
with county extension agents to organize local work
groups of women to deliver the FTF program and educate
women about the need for mammograms and Pap tests.
However, the funding did not allow for follow-up or active
support for women to obtain the screenings. To address
these issues and increase the number of women screened,
clinical service funding was sought and awarded by
CPRIT, allowing the addition of four full-time equivalent
patient navigators to join the team of regional cancer pre-
vention specialists, payment for clinical services when
needed, and transportation services.

The purpose of the, now, Friend to Friend plus Patient
Navigation Program (FTF+PN) is to build an effective,
sustainable infrastructure and overcome barriers to breast
and cervical screening and diagnostic services to increase
screening rates for underserved, un-/underinsured, and
older women in approximately 50 rural and border
counties. The goal is to increase the number of women
screened according to American Cancer Society (ACS)
guidelines for breast and cervical cancer, thereby increas-
ing the probability any cancers detected would be diag-
nosed in earlier stages. At the time, ACS guidelines rec-
ommended annual mammograms for women aged 40–54
and biannual mammograms for those aged 55+ with aver-
age risk of breast cancer [2]. For cervical cancer screen-
ings, recommendations included Pap tests every 3 years for
women aged 21–29 and every 5 years for women aged 30–
65 with no additional screenings needed for women aged
65+ if their previous results were normal [22].

Methods

This prospective study analyzed program evaluation data col-
lected from FTF+PN participants and events from March 1,
2012 to February 28, 2015. The Institutional Review Board
(IRB) of The University of Texas at Austin reviewed and
approved (FWA no. 00002030) the proposed study prior to
analysis. Data included responses to pre- and posttest surveys
of the education intervention (FTF) and follow-up surveys of
screening behavior by non-PN and PN participants, totaling
N = 2689 unique respondents meeting inclusion criteria for the
final analytic sample. The sample included women aged 18 to
99, who self-identified exclusively as African American
(AA), Latina, and NHW. Individuals indicating multiple
race/ethnicities (n = 123), American Indian or Native
American (n = 29), Asian, Asian-American, or Pacific
Islander (n = 20), and other race/ethnicity or missing
(n = 21) were excluded due to small sample sizes. Also, sub-
sequent responses for women attending multiple parties
(n = 346) were excluded.

Two survey items identify Latinas. The first asked the re-
spondent to identify their race/ethnicity, with BLatino,
Hispanic, Chicano, Mexican or Mexican-American, Central
American, or other Latin American^ as one response option.
The second asked about primary language used at home.
Primary language use at home, conceptualized as a marker
of acculturation, distinguished Latinas who only spoke
English (Latina English-speaking women (ES); n = 399) from
those who only spoke Spanish or used Spanish and English
equally (Latina Spanish-speaking women (SS); n = 1261).
Language accounts for most of the explained variance in stud-
ies of acculturation measures [5], and brief, language-based
measures of acculturation have been validated among Latino
groups with English or Spanish language preferences [16].
This variable helps to distinguish nuances among Latina par-
ticipants using an available survey item approximating this
measure. Thus, four demographic groups were defined ac-
cording to race/ethnicity and acculturation (AA, Latina ES,
Latina SS, and NHW).

Dependent variables recorded on the follow-up surveys
included PN status, receipt of mammogram screening, and
receipt of Pap screening. Each FTF participant was offered a
Bhelp request form^ to indicate the need for PN and screening
services following the education program. Respondents pro-
viding contact information on the posttest survey and/or help
request were subsequently interviewed by patient navigators
to determine if they received a mammogram or Pap test. The
total number of contacts, summing the number of direct con-
tacts (calls, emails, texts, etc.) with a participant and indirect
contacts made on behalf of a participant (calls, emails, texts,
etc. coordinating services with providers made by the patient
navigator or regional cancer specialist that did not include the
participant), was also noted on the follow-up survey. Those
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not providing contact information on the posttest survey or
help request and those who had not completed a follow-up
interview were excluded from the analysis (see Table 1). Of
note, women with and without follow-up information did not
differ on important characteristics (data not shown, reviewers
see Appendix 1).

Several independent variables from the pretest and posttest
surveys were included in the analysis. The pretest captured the
respondents’ demographic data including race/ethnicity (self-
identified exclusively as AA, Latina, or NHW), primary lan-
guage use at home (English only, Spanish only, or English and
Spanish equally), age (calculated based on year of birth), and
education level (categorized as did not complete high school,
high school graduate, or some college or more). Participants
also self-reported mammogram and Pap test history (dichoto-
mized as receiving a mammogram or Pap test prior to FTF+
PN or not) in addition to the main reason for attending FTF
(need help paying for tests, came with friend/family member,
family history of cancer, doctor/nurse said tests were needed)
on the pretest. Individuals reported barriers to screening on the
posttest with options including worry about cost, transporta-
tion, not having time, problems with child/elder care, nervous-
ness about testing, bad experiences getting care, testing not
offered where they live, not knowing where to go, problems
getting through the application process for assistance pro-
grams, or other reason. All analyses were conducted using
SPSS software, version 21 (IBM Corp., Armonk, NY).
Findings were considered statistically significant using two-
tailed P values of less than 0.05, 0.01, and 0.001.

Results

Table 1 presents the number of sample participants by
race/ethnicity and follow-up status. NHWs were the largest
group represented (45.2 %) followed by Latina SS (37.5 %),
Latina ES (12.6 %), and finally AAs (4.8 %). The sample was
further separated by PN cases (27.7 %), non-PN cases
(37.9 %), and those with no follow-up (34.5 %) who either
omitted contact information effectively closing their case or
were still awaiting follow-up at the time of the analysis.

Table 2 provides descriptive statistics of independent vari-
ables for the two follow-up categories (PN and non-PN cases)
by race/ethnicity. Women aged 40 to 64 consistently repre-
sented the largest proportion of PN and non-PN participants
in each racial/ethnic category reflecting the goal of FTF+PN
as well as ACS guidelines for women most in need for mam-
mogram screening [2]. Latina SS women reported the lowest
educational achievement for both PN cases (63.1 %) and non-
PN cases (39.2 %). PN participants designated cost as the
reason for attending at much higher rates compared to non-
PN respondents. Finally, PN participants received mammo-
gram and Pap screenings after the FTF event at much higher
rates compared to non-PN respondents.

The logistic regression model results for odds of PN status,
mammogram screening, and Pap screening appear in Table 3.
The first step of the PN hierarchical model identifies that all
sociodemographic variables significantly impact PN status.
Older women had lower odds of being a PN participant, wom-
en of color had 2.4 to 8.5 higher odds of being a PN participant
compared with NHW women, and women with lower levels
of education had higher odds of being a PN participant com-
pared with women with at least some college education. The
second step of the model includes additional screening-related
variables. Age, race/ethnicity, and education remained statis-
tically significant, and respondents reporting cost of screening
or that a health professional advised them to attend as a reason
for attending a FTF+PN event had higher odds of being a PN
participant compared with women who did not endorse those
reasons. Women reporting a barrier to screening also had
higher odds of being a PN participant compared with women
reporting no barriers (OR = 4.42, CI = 3.30–5.93). Finally,
women reporting that they attended a FTF+PN event because
a friend or family member was attending had lower odds of
being a PN participant compared with women who did not
endorse that reason.

The logistic regression models for mammogram screening
follow the PN status models. In the sociodemographic model
(step 1), older and Latina SS women and those with lower
education had higher odds of receiving a mammogram com-
pared with their respective reference groups. In the second
step of the model including screening-related factors, Latina

Table 1 Friend to Friend +
Patient Navigation participants,
March 1, 2012 to February 28,
2015, by race/ethnicity and
follow-up status (N = 4104)

Race/ethnicity Follow-up No follow-up Total, n (%)

PN cases Non-PN cases

African American 43 60 92 195 (4.8)

English-speaking Latina 205 194 119 518 (12.6)

Spanish-speaking Latina 1076 185 276 1537 (37.5)

Non-Hispanic white 230 696 928 1854 (45.2)

Total, n (%) 1554 (37.9) 1135 (27.7) 1415 (34.5) 4104 (100.0)

PN patient navigation
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SS women were no longer statistically significantly different
from NHW women in the odds of screening, but Latina ES
women had lower odds of screening compared with NHW
women. Women with a history of a screening and those who
came to FTF primarily because a doctor or nurse say that the
test was needed had higher odds compared with women with
no history and who did not select a doctor or nurse’s recom-
mendation as the main reason for attending. Cost of screening
as a reason for participating in a FTF+PN event was associat-
ed with 1.8 higher odds of receiving a mammogram compared
to those not endorsing that reason. Also, both being a PN
participant (OR = 2.64, CI = 1.02–1.91) and respondents with
more contacts (OR = 1.14, CI = 1.11–1.17) had greater odds
of receiving mammograms compared with non-PN participant
status and women with fewer contacts.

Finally, Table 3 presents logistic regression models for get-
ting a Pap test at follow-up in the last two columns. In the
sociodemographic model, older women had lower odds and
Latina SS women and those with lower education had higher

odds of receiving a Pap test compared with younger, NHW,
and college educated women. Once the screening-related fac-
tors were added in step 2, older women still had lower odds
compared with younger women, and Latina SS women still
had higher, although attenuated, odds, compared with NHW
women. However, Latina ES women were found to have
lower odds of receiving a Pap test compared with NHW
women and the education odds were no longer statistically
significant. As with mammograms, participants indicating
cost as a reason for attending a FTF+PN event had higher
odds of receiving a Pap screening (OR = 1.80, CI = 1.40–
2.32) than those not endorsing this reason. PN participants
also had higher odds of receiving a Pap test compared to
non-PN participants (OR = 2.72, CI = 2.00–3.69), and a
greater number of contacts was associated with higher odds
of receiving a Pap screening compared to those with fewer
contacts (OR = 1.13, CI = 1.10–1.17).

Of women in the follow-up sample who received a mam-
mogram, 201 had an abnormal finding, 103 received a

Table 2 Characteristics of patient navigation (PN) and non-patient navigation (non-PN) follow-up respondents of Friend to Friend + Patient
Navigation, March 1, 2012 to February 28, 2015 (N = 2689)

Variable PN follow-up cases Non-PN follow-up cases

AA Latina ES Latina SS NHW AA Latina ES Latina SS NHW

Race/ethnicity (n) 43 205 1076 230 60 194 185 696

Age category (%)

18–29 years 11.6 12.1 5.7 6.5 0.0 10.7 10.7 4.1

30–39 years 11.6 19.1 17.7 12.6 0.0 17.6 20.3 10.6

40–64 years 72.1 61.8 71.7 68.7 61.8 58.8 44.1 49.5

65+ years 4.7 7.0 4.9 12.2 38.2 12.8 24.9 35.8

Education level (%)

Did not complete high school 11.6 19.0 63.1 21.0 13.3 9.6 39.2 3.7

High school graduate or GED 44.2 36.5 24.4 31.1 28.3 31.9 26.5 23.8

Some college or more 44.2 44.5 12.5 47.9 58.3 58.5 34.3 72.5

Screening history

Reported mammogram prior to FTF (% yes) 51.2 55.4 58.4 63.3 91.5 68.9 64.4 80.5

Reported Pap prior to FTF (% yes) 73.8 91.7 88.5 90.7 86.7 93.3 85.0 92.9

Main reason for attending FTF

Need help paying for tests (% yes) 55.8 68.8 77.6 60.4 1.7 8.2 21.6 5.5

Came with friend/family member (% yes) 34.9 31.2 33.1 32.6 35.0 35.6 49.2 39.2

Family history of cancer (% yes) 34.9 39.0 28.2 41.3 38.3 24.7 27.6 32.0

Doctor/nurse said tests were needed (% yes) 14.0 13.2 20.0 10.0 1.7 3.1 2.7 2.3

To find out more about tests (% yes) 25.6 31.7 49.0 31.3 38.3 39.7 42.7 21.6

Reported barrier to screening (% yes) 86.0 92.2 90.4 85.2 40.0 52.6 52.4 43.7

Number of contacts (mean) 8.2 8.4 9.3 5.5 2.2 2.6 2.6 2.5

Received mammogram screening (% yes)a 55.8 44.9 60.4 39.1 15.0 10.8 9.7 28.0

Received Pap screening (% yes)a 51.2 48.3 68.9 33.9 6.7 6.2 8.6 16.1

Percentages based on total number of responses received by each racial/ethnic group for each item

AA African American, ES English speaking, SS Spanish Speaking, NHW non-Hispanic white
a Depending on the help request, some received both mammogram and Pap tests, while others only received one screening
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diagnostic screening, and 22 women were diagnosed with
breast cancer. For Pap tests, 70 women had an abnormal find-
ing, 14 received a diagnostic screening, and eight women
received a cervical cancer diagnosis. The grant provided
funding for continued navigation and clinical services follow-
ing screening if the women did not qualify for other programs
such as Breast and Cervical Cancer Services (BCCS),
Medicaid, private insurance, or other options.

Discussion

The results of this study yield several promising findings re-
garding the impact of adding PN to the FTF health education
program to increase breast and cervical cancer screening
among women in rural Texas. Participation in PN was associ-
ated with an increase in the odds for both mammogram and
Pap screenings. In addition, more contacts to the participants
themselves or on their behalf increased the odds for screening
in these same models. These variables illustrate that PN status
and follow-ups are clear points of intervention that can be
leveraged to increase the likelihood of participants in FTF+
PN to screen successfully for breast and cervical cancer and
reflect similar successes reported in preventative screening PN
programs. Comparable studies include a promotora-based in-
tervention that significantly increased mammograms in a ran-
domized sample of 381 women living in the US–Mexico bor-
der region of Arizona [17]. A quasi-experimental study of
1181 rural women in Louisiana reported higher odds of mam-
mogram screening for those receiving navigation compared to
women receiving health education only [8].

The FTF+PN program was successful in reaching its
intended target population of women who are at higher risk
of unfavorable breast and cervical cancer outcomes [11] and
who could benefit from PN services. Rural women of color,
those with lower education, those who attended FTF because
of concerns about screening cost, and those reporting a barrier
to screening had higher odds of being a PN participant com-
pared with their reference groups. While ACS guidelines for
mammogram and Pap tests [2, 22] have a limited age range
compared to the sample, the intervention did not exclude any
participants aged 18+ based on recommendations as women
outside of these ranges may need services depending on their
individual health status and history. Instead, we chose to in-
clude all adults and to control for age for increased power and
a consistent sample size. Furthermore, this intervention lever-
ages aspects of social cognitive theory that describes the role
of observational learning in behavioral performance through
positive reinforcement [15]. Peer networks, including friends
and family, model a behavior that the individual incorporates
through observation into their own behavior. Observational
learning increases self-efficacy, the individual’s belief in her
ability to get screened for breast and cervical cancer, as these

women learn from interpersonal and community role models.
As indicated in Table 3, 31–49 % of women identified atten-
dance to FTF with a friend or family member as the main
reason for participating.Women often attend FTF with friends
and relatives and respond to the pre- and posttest but may not
seek screening. Thus, these women have a lower odds of
being a PN participant. Still, FTF educates women of all ages
to increase health literacy of these cancers that may affect
them directly or other women in their social networks. In
sensitivity analyses, we re-ran the logistic regression models
according to ACS age guidelines (aged 40 years and over for
mammogram screening, aged 21–65 years for Pap screening)
and found similar results (reviewers see Appendices 2 and 3).

A main reason for attending FTF+PN was needing help
paying for the screening(s). Participants had to connect with
a patient navigator or regional cancer prevention specialist in
order to pay for the screenings using the funds provided by
CPRIT or from other programs of which participants may
have been unaware, such as BCCS, other screening programs,
private insurance, etc. Despite mandates for full coverage of
breast and cervical cancer screening costs under the
Affordable Care Act (ACA), additional supportive services
are needed to help increase breast and cervical cancer screen-
ing for women who remain uninsured after ACA’s implemen-
tation and still face cost as a barrier to screening [14].
Therefore, FTF+PN is providing a safety net for rural, low
SES women to access mammograms and Pap tests, as
Medicaid coverage was not expanded in Texas to increase
insurance coverage for the uninsured poor living between
101 and 133 % of the federal poverty level (FPL). The pro-
gram aimed to provide screening services to un-/underinsured
women; however, insurance status was not recorded system-
atically although navigators may have collected this informa-
tion from some participants during their initial intake. Future
analyses of this data should include measures of health insur-
ance status at the county-level.Advice from a medical service
provider has been demonstrated to increase preventative can-
cer screening [4, 10, 21]. Though this variable was significant
in the regression on mammogram screening and not for Pap
screening, advice from a nurse or doctor as a reason for at-
tending FTF was associated with nearly a threefold increased
odds (OR = 2.54) in choosing PN (see Table 3). This finding
highlights the impact of medical provider advice on shaping
screening behavior by increasing the readiness of these wom-
en to take a step towards screening. Consequently, medical
providers must be aware of current prevention recommenda-
tions in order to provide accurate health education to their
patients based on risk factors including age and family history.
This duty is compounded by the evolving nature of the
recommendations.

Latina ES women experienced higher odds of PN status
and lower odds of receipt of a mammogram or a Pap test
compared to NHWs after controlling for other important
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sociodemographic and screening-related factors. These find-
ings are in contrast with the experience of Latina SS women,
who also had higher odds of PN status, but no differences in
receipt of a mammogram, and higher odds of a Pap screening
compared to NHWs. This positive finding for less acculturat-
ed Latinas is important to highlight as Latinas experience
much higher incidence and mortality rates of cervical cancer
compared to other groups in Texas; further, this finding ap-
pears to substantiate the BHispanic paradox^ theorized as the
protective effect of immigration on health as less acculturated
Latinos born outside the USA consistently exhibit lower mor-
bidity and mortality compared to US born Latinos and NHWs
[24]. However, data regarding country of origin and time liv-
ing in the USAwas not collected from this sample; thus, this
effect can only be suggested by the limited measure of accul-
turation based on language. Although the FTF+PN data can-
not differentiate Latinas into heterogeneous subgroups, census
data indicate 87 % of Latinas in Texas are of Mexican origin
[25]. It may be possible that regional differences in PN efforts
and providers may have accounted for the differences or that
the PNs were more successful at navigating SS women com-
pared with ES women for reasons that would require further
research.

While AAs experienced greater odds of PN status com-
pared to NHWs, there was no significant difference in
their receipt of mammogram or Pap screening compared
to NHWs in the adjusted models, indicating that naviga-
tion was successful for these women, or at least as suc-
cessful as it was for NHWs. While not considered in the
statistical analysis, the success in screening AA women
may be due in part to racially and culturally congruent
intervention staff able to reach women in their communi-
ty. This finding demonstrates the success of the interven-
tion considering observational studies that indicate lower
breast and cervical cancer screening rates for AA women
compared to NHW women after control l ing for
sociodemographic variables in both urban [9] and rural
[7] settings. Other population-based [20] and rural [12]
studies point to lower screening rates and later stage
breast cancer diagnosis for AA women compared to
NHWs.

The results of this study include several limitations. First,
the study sample is nonrepresentative as there was a concerted
effort to target women who were lower SES and un- or under-
insured. There is no way to determine whether the FTF+PN
sample is representative of all lower SES and un-/underin-
sured women in these rural counties. All evaluation instru-
ments recorded information based on self-report with possible
recall bias a potential limitation. As noted in Table 1, 35 % of
the FTF+PN participants had not completed a follow-up inter-
view, though comparisons of these respondents with those in
the follow-up sample did not reveal any substantial differ-
ences. Also, program implementation differed in each of the

four regions. The role of the patient navigator and cancer
prevention program specialist varied by region, and protocols
of when and how to follow-up may not have been consistent
across regions. Ideally, the study aimed to measure time from
FTF participation to screening; however, delays in contracts
with providers and protocol variations threatened measure-
ment fidelity of this variable. Finally, we had a very limited
measurement of SES (i.e., educational attainment) in our
study. We were unable to examine other measures, such as
income, wealth, and/or occupational status.

Despite these limitations, the study includes a large
sample of women living in rural and border areas within
the second largest state by area and population in the USA.
Given the large Spanish-speaking population involved in
the study, the FTF+PN program and survey materials were
available in Spanish. Furthermore, several of the patient
navigators and program assistants are bilingual to assist
monolingual Spanish speakers and bilingual Spanish
speakers with LEP.

The data from the evaluation of FTF+PN lends itself to
further analysis in order to determine additional factors that
may be related to breast and cervical cancer screening out-
comes for this sample. This analysis lays the groundwork for
future studies nesting participants by county and region to
develop a multilevel model testing the effects of ecological
variables on PN participation and mammogram and Pap
screening outcomes.

Conclusion

PN is an effective intervention approach to increase breast and
cervical cancer screening among women in rural and border
Texas. The study’s findings add to the evidence base that
demonstrates the positive impact of PN on mammograms
and Pap tests in varied settings across the USA. The analyses
suggest that FTF+PN successfully captures participants who
are underrepresented in breast and cervical preventative
screening (rural women, women of color) and suffer poorer
cancer-related outcomes.
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